ABSTRACT Between 1972 and 1978, 31 
Replacement of the ascending aorta may be required when treating aneurysmal dilatation or dissectioh. Aneurysmal dilatation of the ascending aorta often extends proximally to affect the aortic valve ring and to cause aortic regurgitation, a pathological complex designated by Ellis et al (1961) -as annuloaortic ectasia. Cystic medial necrosis is said to be a common histological finding in the affected areas (Baer et al, 1943) , and the stigmata of Marfan's syndrome are often present (McKusick, 1955) .
Surgical treatment of annuloaortic ectasia may be needed when symptoms of aortic regurgitation appear, or an ascending aortic aneurysm is discovered. Without treatment, a progression to congestive heart failure, aortic rupture, or dissection may occur (Roark, 1959) . In 1956 Bahnson and Nelson attempted to arrest this progression by resecting part of the anterolateral ascending aortic wall and wrapping the reconstituted vessel with nylon cloth. Later, Bahnson and Spencer (1960) described the excision of the aneurysmal segment of ascending aorta and its replacement by a Teflon prosthesis, using cardiopulmonary bypass. Technique was further improved by correction of the aortic regurgitation by bicuspidisation of the valve (Muller et al, 1960) , or simultaneous replacement of the aortic valve with a prosthesis and of the ascending aorta distal to the coronary ostia with a Teflon graft (Wheat et al, 1964) . Both these operations, however, left a diseased segment of aorta between the graft and the aortic valve. In addition, the proximal aortic remnant is often thin and friable, rendering suturing difficult and predisposing to haemorrhage from the proximal anastomosis between the aorta and the graft (Ferlic et al, 1967; Symbas et al, 1970) . In 1968 Bentall and DeBono first described a method by which these difficulties could be overcome. They replaced the entire ascending aorta and aortic valve with a composite graft made up of a Dacron tube with a ball valve prosthesis incorporated into the proximal end. The coronary ostia were anastomosed to the graft at a suitable level above the prosthetic aortic valve. 599 Several workers have subsequently used this method (here referred to as composite replacement of the ascending aorta) with occasional modifications and considerable success (Edwards and Kerr, 1970; Crosby et al, 1973; Helseth et al, 1974; Zubiate and Kay, 1976) . In those series reported to date the collective operative mortality has been 13-2% (Blanco et al, 1976; Hashimoto et al, 1976; Zubiate and Kay, 1976; Br0yn et al, 1977; Zingone et al, 1977; Mayer et al, 1978) .
After some initial controversy (De Bakey et al, 1965; Hurst, 1967, 1968; Wheat et al, 1969) , it is now generally accepted that dissections of the ascending aorta are better treated surgically than medically (Lindsay and Hurst, 1968; Daily et al, 1970; Applebaum et al, 1976; D'Allaines et al, 1977; Seybold-Epting et al, 1977) , particularly as they are often complicated by aortic regurgitation, coronary artery dissections, and cardiac tamponade. The technique of ascending aortic replacement, combined where necessary with replacement or resuspension of the aortic valve, is similar to that used in annuloaortic ectasia, but the operative mortality is higher: it varies from about 15% to 40%, and is lower in chronic than acute dissections (Applebaum et al, 1976; D'Allaines et al, 1977; Seybold-Epting et al, 1977) .
We review our experience of ascending aortic replacement for dissection or aneurysmal dilatation in the light of these figures.
Methods and materials
From December 1972 to May 1978 31 patients underwent prosthetic replacement of the ascending aorta at the Wessex Regional Cardiac Centre, of whom 29 had undergone angiocardiography and aortography. The condition of the remaining two, both with clinically obvious aortic dissection, was so poor that immediate operation was undertaken without preliminary catheter studies. The indications for operation are shown in table 1. Of the 13 patients with dissecting aneurysms of the ascending aorta, 11 had associated aortic regurgitation and four the stigmata and histological features of Marfan's syndrome. In three patients the diagnosis of ascending aortic dissection was unsuspected before operation, which was undertaken to correct other lesions. The mean age of the entire group was 49-8 (range 25-67). A total of 11 patients had the clinical or histological features of Marfan's syndrome, and their mean age (42.5) was significantly lower (P<0-005) than that of the remainder (53 9) .
In all cases the mediastinum was approached through a median sternotomy and cardio- (table 2) . Eleven patients underwent composite replacement of the aortic valve and ascending aorta by a Bjork-Shiley prosthesis incorporated into a Dacron graft, the coronary ostia being anastomosed to the graft in the manner described by Bentall (Bentall and DeBono, 1968; Singh and Bentall, 1972 (1976) specifically excluded patients with iatrogenic dissections when reporting their experience of surgical treatment of dissecting aneurysms of the aorta, and it seems to us that these represent a subgroup at particularly high risk. This has also been the experience of other workers (Elliot and Roe, 1965; Kay et al, 1966) , although Carey et al (1977) recorded six survivals out of seven cases in which aortic dissection appeared during cardiopulmonary bypass; in no case was the ascending aorta repaired or replaced.
Whether or not it is justifiable to regard this as a high-risk subgroup, it seems reasonable for the purpose of comparison to follow the example of Applebaum et al (1976) in considering it separately. If this is done our results for aortic replacement for ascending aortic dissections (7.7% overall hospital mortality) compare favourably with those of others, although the numbers concerned are small. Even if the three patients with iatrogenic dissections are included in this group the overall operative mortality for ascending aortic dissections is 25%, a figure comparable with those reported by others (De Bakey et al, 1965; Applebaum et al, 1976; Br0yn et al, 1977; Seybold-Epting et al, 1977) .
Perhaps more significant in relation to the total number of cases previously reported is our experience of composite replacement of the ascending aorta; our mortality of 9 1% again compares favourably with the results previously reported by others. If the additional two cases who underwent modifications of this procedure are included this operative mortality rises to 15.4%, a figure comparable with the mortality in previous series (13*2% Yacoub et al (1976) from repair of the aortic valve.
As in other series (Blanco et al, 1976; Hashimoto et al, 1976) , intraoperative bleeding and postoperative arrhythmias have contributed to our operative mortality. In this small series, however, the commonest cause of death in the perioperative period was inability to discontinue cardiopulmonary bypass as a result of ischaemic myocardial damage. it may also be relevant that both these patients received a caged-ball prosthesis, in which the jet of blood emerging through the valve is directed laterally, thus imposing a greater pulsatile strain on the aortic root than that present after insertion of a pivoting-disc prosthesis. Nevertheless, our experience with these patients suggests the possibility that replacement of the ascending aorta as well as the aortic valve may involve less risk than aortic valve replacement alone in some cases of ascending aortic dilatation secondary to aortic valve disease, especially if the aortic wall is noted to be unusually thin. Prospective studies will be required to define an upper limit of "normal" aortic diameter above which replacement of the ascending aorta is necessary in cases of poststenotic dilatation with excessive thinning of the aortic wall but with persistence of the aortic supravalvar ridge. In the meantime it may be advisable to avoid the use of caged-ball prostheses for aortic valve replacement in the presence of any degree of ascending aortic dilatation. 
